A 41-year-old man with end-stage heart failure due to nonischemic dilated cardiomyopathy was submitted to the Batista procedure as an alternative to heart transplantation. With surgery, the patient showed progressive clinical amelioration, achieving long-term stable NYHA functional class II, despite gradual dilation of the heart chambers. Persistent atrial fibrillation appeared on the last year of life, his clinical condition deteriorated, and the patient died 14 years, four months, and 13 days after the operation. To the best of our knowledge this seems to be the longest reported survival for a patient submitted to Batista operation.
Introduction
Heart failure (HF) is one of most severe diseases affecting man, showing high morbidity and mortality. Once HF is diagnosed, survival is around 50% and 10% at 5 and 10 years, respectively. One of the main causes of heart failure is dilated cardiomyopathy (DCM), which is one of the main indications for heart transplant (HT). Historically, however, the potential benefits of HT have been very limited due to shortage of suitable donors, several contraindications, high financial costs and mortality due to infection, neoplasms, allograft rejection and other complications. [1] [2] Meanwhile, a considerable proportion of patients die annually while on the waiting list and only a small proportion of candidates can benefit from a new heart. [1] [2] To overcome such limitations, in the mid-1990s, the Brazilian surgeon Randas Batista and coworkers created an innovative and radical operation, named partial left ventriculectomy (also referred to as PLV, Batista operation and Batista procedure) to treat patients with end-stage heart failure as an alternative to HT. 3 By using an original concept based on Laplace's law, where ventricular wall stress = intracavity pressure x radius/2 x wall thickness, the rationale for the procedure was that, by reducing the dilated ventricular cavity, a normalization of chamber volume/mass ratio could be re-established. Then, they postulated that a decrease in tension on the left ventricular wall through volume reduction could decrease wall stress and myocardial consumption of oxygen, resulting in systolic function improvement.
The initial results obtained with the PLV generated tremendous enthusiasm among surgeons worldwide and more than 70 centers, at least 20 in Japan, performed the surgery in the 1990´s. At that time, several centers in Brazil adopted the surgery and the I Brazilian Guidelines for Cardiac Transplantation recognized PLV as an alternative to HT. 1 However, the prestige of PLV began to decline at 2001's when a report from the Cleveland Clinic Foundation demonstrated perioperative failures that could preclude its widespread use. 4 At the same time, however, this study emphasized that, due to its possible beneficial effects, the Batista surgery could be employed in situations that do not allow a transplant or as a biological bridge to a new heart. Meanwhile in Japan, ventricular restoration surgery, including more a refined Batista procedure, remains alive and has been considered a good non-transplant option for selected patients with end-stage DCM. Curiously, in relation to United States, the Batista procedure was not completely discontinued, considering that in the period of 2008-2014 it was applied in 401 patients but has been decreasing over time and is now employed in a limited number of selected patients. 5 Few cases of very long-term survival with PLV have been reported in the medical literature to date, in which patients were clinically well at the time of the publication and the longest reported survival is a 68-year-old woman who was alive 13 years after the operation that, coincidentally, was the first PLV applied in Korea. 6 
Clinical case
A 41-year-old man with a six-month history of progressive HF due to nonischemic DCM was hospitalized for clinical treatment, receiving bed rest, fluid restriction, diuretics, cardiac glycoside, ACE inhibitor (ACEI) (captopril), heparin and pentoxifylline, with transient improvement. He had no history of diabetes, hypertension, angina and myocardial infarction. His coronary angiography was normal and serologic testing for Chagas disease, cytomegalovirus, hepatitis virus A, B, C, E and HIV infection all were negative. Despite treatment optimization, his clinical condition rapidly deteriorated and end-stage heart failure was diagnosed, necessitating inotropic therapy with dobutamine. The patient was listed for cardiac transplant. However, the heart of the problem was that, due to the shortage of organs and serious logistic difficulties at that time, the Batista surgery was offered as the last effort to save his life. An informed consent was obtained from the patient for the surgery.
The procedure was carried out in August 1998. The operation was performed under normothermic standard cardiopulmonary bypass and the technique used was based on that originally described by Batista and colleagues. 3 In simple terms, the procedure consisted of resection of a large slice of the posterolateral LV wall, beginning from the apex to near the mitral annulus, preserving the papillary muscles and subsequent ventriculorraphy. It is interesting to note that right ventriculectomy was also performed at the same time, because of the large right ventricular dilatation. Concomitant mitral and tricuspid repairs were performed. The postoperative course was uneventful.
Pre-and postoperative transthoracic echocardiography data are summarized in Table 1 . One month after the operation, the echocardiographic examination showed significant improvement: the left atrial and ventricular sizes as well as right ventricular dimensions were reduced, LV ejection fraction increased, while pulmonary arterial systolic pressure declined. Trivial tricuspid and mitral regurgitation remained after surgery. The patient achieved NYHA class-II, remaining under optimized medication with furosemide, ACEI, spironolactone, B-blocker (carvedilol) and digoxin. The nutrition was improved, and the patient gradually recovered his normal weight.
Although at six months after the procedure the heart chambers were redilated, the patient still continued to maintain good clinical condition. Thirteen years after the operation the transthoracic echocardiogram and the cardiac MRI showed enlargement of the heart chambers, atrioventricular valve regurgitation and severe ventricular systolic dysfunction (Figures 1-A, 1-B, 2-A  and 2-B) . The clinical condition deteriorated only in the last year of his life, after the development of persistent atrial fibrillation, requiring several hospitalizations.
Discussion
Despite modern treatment of patients with advanced DCM, the morbi-mortality rates continue to be high and Although the procedure were drastically reduced after 2001 in most countries, it is significant that, since PLV creation, several recent reports about its success rates have appeared, revealing a renewed interest on the subject. 5, [7] [8] [9] [10] Patients with advanced DCM under clinical therapy may have poor quality of life and unfavorable longterm prognosis, with or without ventricular volume reduction surgery, but it is also significant that many patients submitted to Batista procedure has lived for months or years, with much better clinical status and cardiac function than before. In our opinion, PLV can still be performed in selected patients with advanced heart failure, refractory to pharmacological therapy, when heart transplant is not available.
It is important to note that patients submitted to PLV were compared in the literature with patients undergoing heart transplantation. There is no direct comparison of PLV with optimized clinical treatment, since the optimized clinical treatment failure is necessary for surgery indication. Only patients who remain very symptomatic with optimized clinical treatment or those who are inotropic-dependent have been indicated for treatment with PLV as an alternative to cardiac transplantation. In our patient, clinical treatment optimization was attempted to the maximum extent possible, but he remained refractory and dependent on inotropes, in what is now classified as INTERMACS 3.
In our patient, the subsequent cardiac chamber redilation, the progression of mitral regurgitation over time and the decrease in ventricular function were all potential significant adverse factors for a favorable longterm outcome. However, it is extraordinary that, despite such limitations, he lived for 14 years, four months and 13 days after the operation. Possible explanations for the long-term survival would be the optimization of pharmacological therapy (he did not tolerate the use of beta-blockers and only reduced doses of ACEI were used before the surgery), as well as nutritional adjustment in the postoperative period (his weight at the time of surgery was 39 kg and after 1 year he reached 67 kg, compensated). In addition, the right ventriculectomy and the correction of the mitral-tricuspid regurgitation were factors that probably contributed to a favorable outcome.
Conclusion
This is a rare case of long-term survival of a patient with advanced heart failure, who was submitted to partial left ventriculectomy. Since the patient did not tolerate optimized clinical therapy, necessitating inotropic support, partial biventriculectomy and concomitant mitral and tricuspid repair were applied, resulting in a favorable outcome, allowing the patient to present excellent clinical recovery and an exceptional long-term survival.
